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FUNDING tiiONPOINT CONTBOb. P.ROJECTS IN MISSOURI t. 
JOHN,HdWLAND 
Missouri Department of Natural Resources 
Jefferson City, Missouri 
On June 15, 1983, the Missouri General Assembly ap­
proved House Joint Resolution No. 21. This measure, 
called Constitutional Amendment No. 2, was passed by 
public vote in the November 1984 general election. This 
amendment increased the State sales tax by 0. 1 percent. 
Taxation begins July 1 ,  1985, and will be in effect for five 
years. The sales tax will generate approximately $30.5 
million annuall:,� to be divided equally between State parks 
and historic sites, and soil conservation. 
Missouri's Constitutional Amendment No. 2 is a partial 
answer to solving the problem with funding nonpoint con­
trols related to soil conservation. 
The Soil and Water Districts Commission proposed to 
use 77 percent of its $15 million annual share for direct 
financial assistance to landowners; 19.7 percent for tech­
nical planning and clerical expenses at the county level; 
·and 3.3 percent for program administration and State of­
fice personnel. This paper describes how the soil protec­
tion revenues will be used. 
MISSOURI SOIL AND WATER 
CONSERVATION COST-SHARE 
PROGRAM 
The Missouri cost share program equals 50.8 percent of 
amendment revenues for soils. 
Farmers realize the long-term benefits of soil and water 
conservation. In the short term, however, the costs out­
weigh the profits. Through the cost-share program, the 
public directly assists the farmer and his conservation ef­
forts. The long-term benefit for the public is plentiful food 
at reasonable prices. 
It has been estimated that $250,000,000 of cost-sharing 
funds are needed by the end of the century to protect 
Missouri's topsoil. The U.S. Department of Agriculture's 
Agricultural Stabilization and Conservation Service 
(ASCS), through its agricultural conservation program, 
supplies approximately $8 million annually to its cost-
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share program. In addition, State funding of at least $8 
million per year is needed for an effective operation. The 
amendment will fund the state's cost-share program at 
approximately this level for 5 years. 
Through the cost-share program, the farmer pays ap­
proximately half of the installation costs and the state pays 
the rest. Conservation programs eligible under the cost­
share program include terracing, conservation tillage, 
strip cropping, and other proven soil and water conserva­
tion techniques. The intent of this portion of amendment 
revenues is to make more funds av11ilable to the farmer as 
an incentive to install soil and water conservation prac­
tices. 
SMALL WATERSHED PROTECTION AND 
FLOOD PREVENTION PROGRAM 
This program equals 13.3 percent of amendment reve­
nues for soils. 
Water that does not evaporate or soak Into the soil usu­
ally drains off the land into di\ches, streams, marshes, or 
lakes. The area drained by a stream makes up a water­
shed. Watersheds sometimes can be complex, such as 
when land is drained by small streams that flow into a 
larger stream. Because several different properties may 
be involved, a cooperative watershed program among 
neighbors Is very important for soil and water. conserva­
tion. This also explains why more than one conservation 
measure within a watershed is necessary for best results. 
More than 100 such watersheds have been designated for 
planning in Missouri. 
The watershed protection and flood prevention program 
does more than conserve soil and water. It also keeps 
sediment from entering streams and lakes; this sediment 
can reduce the volume of the lake or interfere with fishing. 
New revenues will be used to accelerate the watershed 
program by funding several completed watershed plans. 
Money will be available for cost-sharing assistance to 
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PERSPECTIVES ON NONPOINT SOURCE POLLUTION 
landowners for soil and water conservation projects wHhln 
selei:led watersheds. Thes�· projects Include terraces and 
strip cropping to help water soak Into the soli Instead of 
running off, and small dams to hold back runoff water that 
otherwise would cause flooding. 
MISSOURi SOIL AND WATER 
CONSERVATION LOAN INTEREST�HARE 
PROGRAM 
This program equals 13.3 percent of amendment reve­
nues for soils. 
Many farmers feel they cannot install conservation 
practices because of cash-flow problems, and they cannot 
borrow money because of high interest rates. The inter­
est--share program provides financial incentives to land­
owners who are conserving soil without the benefit of 
other available programs. 
Amendment No. 2 establishes a permanent fund to 
serve as a financial base for reduced-interest loans. It 
provides further incentive to landowners to install soil and 
water conservation measures. 
WATER QUALITY ASPECTS OF 
AMENDMENT NO. 2 
While n percent of the anticipated $15 million will be for 
direct assistance to landowners, only 13.3 percent (about 
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$2 million per year) will be available for water quality re­
lated land treatments through the small watershed protec­
tion and flood prevention program. This sHuation makes 
targeting extremely important if the State wishes to 
achieve measurable water quality improvements. 
Therefora, applications will be requested from water­
shed districts and evaluated on the basis of percent land­
owner participation, likelihood of success, potential tor 
water quality improvement or protection and other factors. 
One key drawback may Involve lack of interest In areas 
that have good potential for environmental Improvement. 
While Missouri DNA's Water Pollution Control Program 
has Identified numerous areas where protection or im­
provement is desired, the watershed districts are gov­
erned by a bOard of supervisors who operate indepen­
dently. Similarly, problem areas may exist because 
landowners want to operate independently of government 
assistance programs. 
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Initial watershed protection areas will be identified in the 
spring of 1985 and land treatment will begin shortly there­
after. Project monttoring will be conducted prior to, during, 
and following land treatment. Because of lhl! difficulties 
associated with quantifying runoff-transported pollutants, 
monHoring ,efforts will focus on habitat quality index 
changes and alterations In fish community structure. This 
study should contribute to the not-wel�understood rela­
tions between stream biota and land use f!cliyities. 
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STATE OF MARY�ND NONPOINT SOURCE CONTROL 
IMPL,EMENTATION PROGRAM 
�NNETH E. McELROY 
MARIE C. HALKA 
Maryland Office of Environmental Programs 
Baltimore, Maryland 
.-----� A�TRACT �------, 
Ttie State of. !,oleryland has had a number of nonpoint 
source control il)lplamentation pfl>Qrarns dating back to 
the late 60's and early 70's. Beginning In 1982, the re­
search findings of the Chesspeake Bay Prpgram addad 
momentum. lit January 1984, the General Assembly 
added a graat manj new programs arid modifiad .Orne· 
existing progTams. Not all these programs are outgtowths 
of the Chesspea� Bay emphasis. ·Many of them pre­
ce?ed that event. Each program has a different political 
and Institutional sltuatio'l !rem which It has been derived. 
TheSe '1:! �liferent progiiuns will indica!� the variety of P<?filical Situations In which support can be built for riew 
programs. This paper covers each program, 'how It came 
Into being, how It is lnstituflonally Implemented, what the 
responsibllillas at the Federal or State or local level are, 
how It is financed, and what the State of Maryland has 
done-to date In Implementing the program. 
SEDIMENT CONTROL 
The firs( program I would like to cover is seCiiment contwl. 
Roy Benner of· the State's Watet Resources Administra­
tion !las written'S: very lengthy ar1icle, "Urbah Sediment 
an'd Stinmwater ContrOl: the Maryland Experienee," pub­
lished in the F8bruary 1985 Joutnal of Soil and Water 
Conservation and from whic� much. of this inlorfllation 
comes. The Maryland Attorney G�ne'l!l's Office declarild 
sediment a ·pollutant on· July 31 ' 1961. That rulfn'g stated that slit' discharged into the waters of the 'State 'resulting 
from stormwater runoff over land areas exjlosed'from land 
cleaiing of developinen� operationS was legally subject to 
regulatorY i:ontrOI by" the. State a�ency It was largely the 
result of this decision, and :subseq"uent 'ari'al}lsls of the 
extent to which se<lirhent contributed to the State's water 
pollution problems, ·that red f<larylend to enact the first 
statewld8 erosion and sediment control legislation on 
Ear1h Da� April ;!2. '197\). (Nat. Resbur. Article, Title 8, 
Sub!Hie 1 1', Annotated COde of Maryland.) ' 
The major features of the 1970 sediment control legisla­
tion are: 
1 .  No clearing, grading, or trans)lorting of soil caii1ake 
place until the developer submtts an erosion and sediment 
control plan to the local"soil conservation district for ap­
proval. The developer must specify that he' will darry out 
th8 plan. Only t/len is he grantect a local grading or build-
Ing t?8rmlt.. 
• • 2. Maryland's 23 counties anti 151 municipalities are 
required to adcipt giedlng and sedime11t control ordi­
nances acceptable to the Water Resources Adminstration. 
These ordinanceS Include the necessary prooedures and 
provisions needed to implement and enforce the local sed-
Iment cilnfrol programs. · 
3. Exemptions frOm the law inclUde agricultural land 
maru!gement practices and, In some counties, construc­
tion of single family homes·on lots larger than 2 acres. 
4. "The Water Resource9·Adminlstratlon has leadership 
for assisting local governmerits in conservation districts In 
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carrying out their responslbilnies under the law. Mortlover, 
the Administration must review and approve all lend clear­
ing or constructlon projects conducted on an)' !!tate or 
Federal proper!}( 
5: Penalties for:not carrying oui the pi"OI(isions of the 
law are deemed a criminal misdemeanor. Conviction sub­
jects one to a $5,000 fine, 1·year In prison, or both, for 
each violation. 
This understanding of t/le basis of the program. Is es­
sen11al to understand the changes made to tt since 1970. 
The State implemented the program wtth plan review and 
enforcement-at the local level, but provided no local fund­
ing. Primary emphasis was· placed on· the training .and 
effective use of existing agencies and staff. 
Aftet 10 years of, experience with the program, three 
deficiencies appeared to be a� the root of most. of the 
Inadequacies: lack of an administrative commttment to the 
program, inadequate field inspection, and an-Inadequate 
enforoement process. • 
Many local jurisdictions failed to commit themselves to 
developing an effective erosion and sediment control pro­
gram-for several reasons, Most of them do not have the 
financial resources or· personnel to administer the pro­
gram effective(}< This is, par1icularly true of small municipal 
governments which are often, run by an adminil;trator or a 
small clerical -staff. Other local governll)ents may have 
had the financial resources to develop an effective pro­
gram but for various reasons did not devote sufficient ef­
fort )o their �rosiQil and sediment control prog(am. When 
lo!;a)-admlnistrators failed. to commit themselves to deve� 
oping an effective program, the inspection and enforce­
ment efforts general)y proved ineffective as. well. 
Evaluations of ·local program·effectlveness· throughout 
the·State have consistently indicated that erosion and sed­
imentation caused by· mankind's acitivlties are not being 
effectively controlled, and that the best practical combina­
tion of prooed.ures and people may riot always be at 1he 
local level. For this reason, In 1978, the General Assembly 
amended the sediment control law to require that appli­
cants for erosion and sediment control plans certify that 
any project engineer, superintendent, or foreman in 
charge of on-site .clearing must have attended a State 
training program. This had been done previously on a 
voluntary basis on(}< 
The law was·also amended in 1e&4 to edd a civil penalty 
as an alternatiVe to a crimll)lll sanction. ThB civil penalty is 
a fine that Is. double the. cost of installing or maintaining 
the controls as shown in the approved plan. 
The most significant change made In i 984, however, 
was to provide that, as of April 1 ,  1985, the Stafe will 
assume all inspection and enforoement of local erosion 
and sediment eontrol programs. A local jurisdiction may 
request and be granted delegation of enforcement authbr­
lty by the State. In keeping with this shift In authoril}l Eibout 
20 new inspectors were added to the State staff of 14 
Inspectors. In March 1985, lhe Department of Natural Re­
sources granted sediment control inspection and enforce­
ment authority to eight counties and Baltimore City. The 
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PERSPECTIVES ON NONPOINT SOURCE POLLUTION 
authority was denied to eight other counties and the 
Washington Suburban Sanitary Commission, which oper­
ates outside of Washington, D.C . 
Although it is obviously too soon to predict the effective­
ness of the amended sediment control program, we are 
hopeful that it will achieve its original goals and we will 
have it very much back on track. It is an example of a 
delegation to a local government which did not work and, 
therefore, was taken back with more control and oversight 
at the State level. 
STORMWATER CONTROL 
Maryland has two stormwater programs. One is a regula­
tory program requiring that a stormwater management 
ordinance be adopted at the local level subject to State 
criteria (Nat. Resour. Article, Title 8, Subtitle 1 1  A, Anno­
·tated Code of Maryland). The second stormwater program 
is an incentive grants program for demonstration projects 
to show the effectiveness of urban stormwater practices. 
In 1980, it became obvious to the State that 1 1  of our 23 
counties had stormwater management ordinances that 
contained many different provisions. We were concerned 
abOut this not only from the developer's perspective of 
having to comply with different requirements, but also 
from the perspective of determining the most desirable 
provisions to be put into regulations. Of particular concern 
to us was the issue of whether or not to maintain as nearly 
as possible natural runoff characteristics. This could be 
accomplished by augmenting infiltration, by controlling 
the release of development-related stormflow increases, 
or bOth. 
In 1981, regulating stormwater and its downstream im­
pacts was the subject of extensive oversight hearings by a 
joint committee of our General Assembly. That commit­
tee's efforts led to the passage, in 1982, of the State 
stormwater management Jaw. The State's stormwater 
management regulations represent a diversified approach 
to controlling the hydrologic consequences of urban de­
velopment rather than simply focusing on controlling peak 
flow. Consideration is given to volume reduction, low flow 
augmentation, water quality control, and ecological pro­
tection. 
Having learned from our sediment control experience, 
the State enacted in 1984 a new grant program of $1.7 
million to make startup money available to local jurisdic­
tions to implement their local stormwater management 
programs. Local stormwater programs were to be in effect 
by July 1 ,  1 984. With the threat of a building permit ban, 
most counties and abOut two-thirds of the municipalities 
had adopted ordinances and received State approval by 
that date. 
As of January 1 985, grant agreements for local 
stormwater program development have been executed 
and funds awarded in 13 counties and four municipalities. 
The total amount of funds awarded out of the $1.7 million 
was $870,000. The State's regulatory requirements for 
local stormwater management programs are contained in 
the Code of Maryland Regulations 08.05.05. 
The second State program having to do with stormwa­
ter.management provides State bOnd funds as an incen­
tive for demonstration projects using best management 
practices in existing urban areas. These grants are pro­
vided as 75% State/25% local grants to local govern­
ments to ascertain the cost and effectiveness of methods 
of solving stormwater runoff problems created by existing 
development. New development is covered by the regula­
tory program previously described. 
In 1984, the State authorized $1 million for grants to 
local governments for demonstration projects. In addition, 
the State authorized $750,000 of General Construction 
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Loan funds for retrofitting stormwater best managemenJ 
practices at State facilities. In the first quarter of FY '85, 
preliminary proposals were received from 1 2  local govern­
ments for demonstration stormwater control projects in 
existing developed areas. Standards and criteria war� 
completed for the demonstration grant program and regu­
lations were promulgated, effective April 8, 1985. Eight 
potential State projects have also been identified. 
It is important to note that this program, in part, ad­
dresses a loophole in the overall abatement of stormwater 
pollution. Although the new regulatory program will deal 
with new development, thousands of acres of the State 
that require best management practices are not subject to 
a regulatory program. We are hopeful that the National 
Urban Runoff Project reports prepared for the Washington 
Metropolitan area and for the Baltimore Metropolitan area 
will be of value to us in deciding the types of demonstra­
tion projects to fund. We are also hopeful that this financial 
commitment of $1 million at the State level will encourage 
local governments in the State to implement similar proj­
ects. 
Finally, we have received $875,000 from the Federal 
government tor nonpoint source abatement projects in the 
Chesapeake Bay drainage area in Maryland. Several of 
these projects involve retrofitting stormwater facilities on 
highways and in existing developed areas. This combina­
tion of a variety of funding sources with regulatory and 
incentive programs allows us to more fully address control 
of stormwater pollution from existing developed areas. 
AGRICULTURAL RUNOFF CONTROL 
One of our agricultural nonpoint source control programs 
is agricultural cost-sharing. The history of how this pro­
gram came into being is interesting. In 1979, as an option 
provided under section 208 of the Clean Water Act, the 
State formulated, adopted, and submitted to the U.S. En­
vironmental Protection Agency a Water Quality Manage­
ment Program for the Control of Sediment and Animal 
Waste from agricultural lands. This was adopted and ap­
proved by EPA as an applicable statewide nonpoint con­
trol program pursuant to section 208 (b)(4)(A). 
We persuaded the agricultural community to support 
this program, although not all of the cause and effect rela­
tionships of agricultural runoff affecting water quality and 
Jiving resources were well defined. Several decisions were 
instrull]ental in gaining agriculture's support. First, we 
asked the agricultural community to write the 208 agricul­
tural control plan. We provided the EPA and State pro­
gram format, and they provided the technical and institu­
tional details pertaining to determining priority problem 
areas, best management practices, and implementation. 
Second, we made a commitment to work with them to 
secure funding for cost-sharing. 
We began to succeed with our funding commitment 
when, in whal we believe to be a unique move, we se­
cured approval from our 1982 General Assembly to reallo­
cate $5 million of State sewerage facilities construction 
grant bOnd funds to agricultural cost-sharing. In 1 984, we 
secured another $2 million of Staie bOnd funds for agricul­
tural cost-sharing. Also, in 1984, we secured approval of 
an additional $1.4 million in State general funds to hire 42 
new people to work in soil conservation districts to imple­
ment agricultural cost-sharing. With these approvals, we 
felt we had kept our 1979 promise to the agricultural com­
munity to get funds to implement the agricultural 208 plan. 
The purpose of our agricultural cost-sharing program is 
to implement best management practices within priority 
watershed areas that contribute the greatest amounts of 
pollution. Our goal is to have conservation plans in place 
tor the farms in these priority watershed areas within 5 
years. 
For FY '86, we received from the General Assembly an 
additional appropriation of $5 million in bond funds for 
cost-sharing. So, to date, we have secured approval of a 
total of $12 million in State funds for agricultural cost­
sharing. Of this amount, we have obligated all of the initial 
$5 million for 2,000 projects, of which 628 are now com­
pleted. We have estimated the total cost of installing best 
management practices on all agricultural lands in the 
State by the end of the century to be $90 million. 
We are also proposing to use some of the Federal Ches­
apeake Bay implementation funds for FY '85 to install 
agricultural BMP's in priority watersheds. So it is really a 
combination of State bond funds and Federal funds that 
we are using for agricultural cost-sharing. 
In 1984, the Maryland Department of Agriculture, in co­
operation wUh our Office of Environmental Programs, de­
veloped and approved a report entitled Statewide Priority 
Watersheds for the Potential Release of Agricultural Non­
point Phosphorus and Nitrogen. The report ranked all wa­
tershed segments that drain to the Chesapeake Bay in 
order of their relative potential to release phosphorus and 
nitrogen as a result of agricultural activities. Factors in­
cluded in the ranking of the watersheds were: (1) the in­
tensity of agricultural land use; (2) intensity of agricultural 
cropping; (3) the amount of cropland under conventional 
tillage; (4) the fraction of cropland on steep and erodable 
or, for nitrogen, highly permeable soil; (5) the potential 
intensity of animal waste application to cropland; and (6) 
an estimate of the influence of topography upon phos­
phorus movement. In setting priorities, we met with our 
Department of Natural Resources to learn where stressed 
aquatic areas corresponded with critical agricultural ar­
eas. 
The 42 new State-funded positions have been assigned 
as technical teams to work in the soil conservation dis­
tricts serving the priority watersheds. These technical 
teams in the districts are being supported by the Univer­
si)y of Maryland for educational and demonstration activi­
ties. 
In summary, at the present time, thousands of farmers 
in Maryland are applying for available cost-sharing funds. 
We are seeing a harmonious coming together of the Fed­
eral agricultural community, our State Soil Conservation 
Committee, soil conservation districts, and water quality 
agency staff, to get best management practices on farms. 
An ·additional agricultural nonpoint source program pro­
vides for enforcement in problem areas. Enforcement 
actions are taken against landowners when water pollu­
tion standards are clearly being violated and landowners 
refus,e to install best management practices. In these in­
stances, we work through the appropriate soil conserva­
tion district to try to get BMP's on the land as a voluntary 
action. If the district runs into resistance, then the case is 
refered to the water quality agency. We exercise our water 
quality authority to bring the landowner into compliance. 
This approach has been supported by our agricultural 
community. They are making the utmost effort to achieve 
voluntary compliance. We estimate taking approximately 
30 enforcement actions in FY'86 and 80 in each succeed­
ing year with new staff. 
AGRICULTURAL DRAINAGE CONTROL 
Prior to 1984, the EPA Chesapeake Bay Study had docu­
mented agricultural runoff as one of the major sources of 
nutrient and sediment inputs to the Bay. It was also ob­
served that several large agricultural drainage projects 
were being planned, financed, and constructed by the 
U.S. Soil Conservation Service and local public drainage 
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associations with little or no opportunity for State regula­
tion. We felt this process was not adequately protecting 
the Slate's natural resources and water quality. Inspection 
during project construction, as well as for periodic channel 
maintenance, has traditionally been the responsibility of 
the U.S. Soil Conservation Service. 
For all of these reasons, we prepared legislation which 
was enacted in 1984 to require that, prior to constructing 
or reconstructing an agricultural drainage project, a local 
public drainage association must develop a construction 
operation and maintenance plan for approval by our De­
partment of Agriculture, with concurrent review by our De­
partments of Health and Mental Hygiene, and Natural Re­
sources. The statute also requires the three Departments 
to jointly establish criteria for plan approval, including 
standards for design, construction, operation and mainte­
nance of agricultural drainage projects. To protect against 
sedimentation, flooding, nutrient runoff, and habitat loss, 
inspection and enforcement of plan compliance is carried 
out by the State. The legislation also provides a civil sanc­
tion for violations. Regulations to implement the statute 
are undergoing final review now. We are hoping to add 
additional staff to implement this program in future years. 
SHORELINE EROSION CONTROL 
The next program provdes for the abatement of shoreline 
erosion around the Chesapeake Bay and its tributaries. 
The shoreline erosion control program in the State before 
1984 addressed only critical eroding areas and promoted 
structural controls such as bulkheads and riprap. Less 
critically eroding areas can be stabilized through less ex­
pensive vegetative means,· using, wherever possible, 
clean spoil from maintenance dredging of channels to re­
duce annual dredging costs. Maryland has 376 miles of 
critically eroding areas (more than 2 feet per year of bank 
loss) and 985 miles where erosion is less critical. In 1984, 
we expanded the program to triple the current level of 
abatement in critical areas. We established a two-pronged 
nonstructural approach. One prong gave financial assist­
ance to private landowners in the form of 50/50 matching 
grants. The second provided for State planning in con­
junction with dredging projects. In addition, the Shore Ero­
sion Control Loan of 1984 authorized $3 million for loans 
to property owners to continue structural shore erosion 
control. 
To implement the program, operating funds of $300,000 
were approved with a staff of five. The program is now 
operating with projects being actively designed and con­
structed. To facilitate implementation of the program, a 
number of workshops were he)d in the first year with the 
State Soil Conservation Committee, Federal soil conser­
vation officials, and various county and regional agencies. 
Some of the FY'84 Chesapeake Bay implementation 
funds are also being used for nonstructural vegetative 
measures to reduce shoreline erosion. 
CRITICAL AREAS COMMISSION 
The next nonpoint source program involved the creation 
of the Chesapeake Bay Critical Area Commission pursu­
ant to legislation enacted by the 1984 General AssembiJot 
The purpose of creating the Commission was to establish 
a Stale policy of protection, restoration, and enhancement 
of the .criiical shoreline area surrounding the Bay and its 
tributaries, to the head of tide. Through a State/local part­
nership, the Commission works to develop and adopt pro­
tection plans for the critical shoreline area. The ultimate 
goal is to foster more sensitive development activities to 
minimize damage to water quality, natural habitat, and 
scenic values. 
' I I 
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PERSPECTIVES ON NONPOINT SOURCE POLLUTION 
The shoreline areas of the Bay system are particularly 
fragile environments very SU'lCBPtible to being adversely 
Impacted by human activit}< Pollutants associated with de­
velopment In these areas may reach waters of the Bay 
and Its tributaries In greater amounts than those associ­
ated with development In more inland areas. Before the 
exiSience of the Commission, some local governments in 
the State had established protection programs. However, 
as of 1984, there was no uniform protection program 
illong the shoreline area. The Commission Is now fully 
operation!��. Regional public hearings have solicited pub­
lic Comments on criteria for managing activities within the 
critical area. The Commission operates with approxi­
mately $500,000 per year of State general funds. We have 
high hopes that this nonpoint source program will be ex­
tremely effective over the long run in seeing that land in 
the critical area around the Chesapeake Bay will be used 
and managed to minimize water pollution,. It has suc­
ceed  In raising the consciousness of riiany of our 
State's citizens to the important role their land plays In the 
overall ecological cycle. 
RETENTION OF EXISTING FORESTLAND 
The purpose of the retention _of the existing forestland 
program is to maintain existing forest buffer areas around 
the Bay and its trlbutaries.to Intercept surface runoff and 
to Infiltrate It to the forest soil profile before reaching the 
water. The program consists of several stages: (1) defining 
and mapping the critical land areas currently forested ad­
jacent to the Bay and its tributaries; (2) providing technical 
assistance to landowners Including the preparation of for­
est management plans; and (3) cooperating with local soil 
conservation districts in developing forested buffers as 
best management practices for agricultural land. 
Approximately one-third of the land In Maryland's por­
tion of the Chesapeake Bay basin is currently forested. In 
most cases, this land Is subject to conversion to other less 
p[otective land uses. Program Implementation involves 
foresters working with landowners in targeted areas 
around the Bay and its tributaries. 
No new legislation was required to implement this pro­
gram. Approximately $100,000 of State operating funds is 
being used for four forester positions. In the first half of FY 
'85, the new foresters developed fiVe forest management 
.plans covering 385 acres. They are also using student 
volunteers to compile the names and addresses of pecple 
owning fo�and·within the critical areas. 
CQNSERVATION EASEMENTS 
The State program of acquiring conservation easements 
ehoourages private landowners to preserve and protect 
undeveloped or low density areas along the shoreline of 
the Chesapeake Bay and tributaries by executing ease­
ments pursuant to the existing Maryland Environmental 
Trust ·Easement Program. Easements·offer landowners 
the opportunity to make an individual contribution to pro­
tecting the Ba� Because they are permanent, the tol"al 
number of easements Increases the amount of long-term 
pr6teption. 
ThE! Maryland Environmental Trust program was started 
in 1974 to substantially Increase the acreage placed under 
easements through cooperative efforts of the Chesapeake 
Bay Foundation. It was modified in 1984 to assist ease­
ment owners in Identifying and putting into use conserva­
tion practices appropriate for their properties. A staff of 
three and operating funds of $60,000 per year were appro­
priated for this program. Easements so far in 1985 amount 
to about 2,000 acres, covering 3 miles of shoreline. 
DREDGE AND FILL PROJECTS 
Another nonpolnt source initiative approved in 1984 was 
an expansion of the State water quality certification pro­
gram pursuant to sections 401 and 404 of the Clean Water 
Act. The Office of Environmental Programs Is expected to 
review approximately 2,000 construction projects each 
year for which water quality certificates are required by 
section 401. The Corps of Engineers may not issue a 
section 404 dredge or fill permit unless a State water qual­
ity certificate is Issued. Certification Is a process through 
which the State may ensure that certain conditions are 
attached to 404 permits. The increased staff will be able to 
review 250 to 300 permits per year and conduct 350 to 
425 site visits per year related to these permits. This is an 
example of using an existing Federal program and the 
interest in the Chesapeake Bay to acquire the political 
support and resources to perform the job more effective!� 
NONTIDAL WETLANDS 
A cooperative program is designed to protect non-tidal 
wetland� wit� responsibilities shared by the State and 
county governments. Maryland's non-tidal wetlands are 
transitional environments existing as isolated entities or 
between o�n waters and dry land. Thes� wetland� pos­
sess mahy of the same values as tidal wetlands. They 
have complex and extensive root systems that stabilize 
stream banks, reduce the velocity of sediment laden wa­
ter, and trap sediments and pollutants contained in these 
waters. They also provide wildlife habitat and food, P.Brlic­
ulariy to waterfowl and fur-bearing animals. However, cur­
rent StalE� law directly proteicts only tidal wetlands. Since 
1973, Maryland has lost 14,150 a<;res of non-tidal wet­
lands. By comparison, only 250 acres of vegetated tidal 
wetlands were filled with dredge material from 1971 to 
1983., 
The Initiative relating to non-tidal wetlands did not in­
volve new legislation. Rather, it created funding of approxi­
mately $150,000 to: (1) encourage and assist local govern­
ments with the design and implementation of locally 
administered non-tidal wetlands management programs; 
(2) Initiate a non-tidal wetlands resource assessment and 
monitoring system that will provide for a quantitative anal­
ysis of wetlands types; and (3) establish criteria for soil 
and water conservation plans to help maintain the integ­
rity of non-tidal wetlands systems. 
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The new State staff has prepared a handbook regarding 
non-tidal wetlands protection and is preparing maps In 
cooperation with the U.S. Fish and Wildlife Service" The 
staff is expanding training programs and utilization of edu­
cational materials for the protection of non-tidal wetlands. 
Staff members organized and recently conducted a Ches­
apeake Wetlands Conference. 
MINING (NONCOAL) 
Another nonpoint source program regulates surface min­
Ing in the State. In 1975, the Maryland Surface Mining Aci 
(Nat. Resour. Article, Section 7-eA-01) was passed. This 
taw requires mitigation of the effects of land disturbance, 
elimination of hazards to public safety, and prevention of 
the waste of mineral resources. The law and regulations 
allow only licensed operators to obtain surface mining per­
mits. To obtain a permit for a specific site, a detailed min­
Ing and reclamation plan is required, Indicating the steps 
to be taken to minimize adverse environmental effects and 
to restore the landScape. The law also requires that a 
performance bond be deposited by the permittee. This 
bond Is released only after satisfactory fulfillment of all 
permit conditions and completion of reclamation. In gen-
eral, industry compliance with this program has been 
good. 
A related program, funded by the Surface Mined Land 
Reclamation Fund (Nat. Resour. Article, Section 7-SA-04), 
provides for reclamation of existing abandoned mines and 
pits. The fund receives money from surface mine permit 
fees, forfeited bonds, and fines. In June 1981, we com­
pleted an inventory of abandoned mines. Priority sites are 
now being reclaimed using the current accumulated fund 
of approximately $800,000. 
Falling Septic Systems 
Maryland also controls on-<�ite waste disposal systems. 
State regulations specify that domestic sewage or sewage 
effluent may not be disposed of in any manner that will 
cause pollution of the ground surface, ground water. bath­
Ing area, lake, pond, watercourse, or tidewater, or create a 
nuisance (Comar 10.17.02). A permit must be obtained 
from local health departments to on-site disposal systems. 
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In addHion, a second regulation provides that subdivision 
development may not be allowed where Infiltration of lnd� 
vidual sewage system wastes might resutt in ground water 
conta,mination (Comar 10.17.03). Violation of either regu­
lation brings a $100 fine each day on which a violation 
occurs. 
Presently, the State Is considering adopting new regula­
tions that would greatly facilitate the use of Innovative on­
stte disposal systems. A demonstration project, using 201 
construction grant funds, is testing a clustered mound sys­
tem on Maryland's Eastern Shore. This Innovative sy"stem 
is designed to serve more than one dwelling unit in a part 
of the State in which conventional septic systems fre­
quently fall. 
COAL MINING 
The State created a Land Reclamation Committee (Nat. 
Resour. Article, Annotated Code of Maryland) some years 
ago to regulate strip mining for coal in the western portion 
of the State. 
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THE WISCONSIN NONPOINT SOURCE PROGRAM 
JOHN G. KONRAD 
Wisconsin Department of Natural Resources 
Madison, Wisconsin 
Nonpoint sources are land areas where activities, includ­
ing land management, result in the transport of pollutants 
or contaminants, generally by runoff water, to lakes, 
streams, or ground water. Pollutants from point sources 
usually are discharged directly to waterbodies in fairly 
constant concentrations and amounts, whereas pollutants 
from nonpoint sources may follow transport paths which 
partially deposit them before they reach receiving waters. 
The concentrations and volumes vary greatly by season 
and year; therefore, nonpoint sources are usually more 
difficult. to identify, and produce chronic degradation of 
water quality. Nonpoint source pollution problems also 
vary greatly between geographic regions of the United 
States and between individual States. 
Water quality problems associated w�h organic and nu­
trient loads as well as sediment exist in areas of the United 
States where livestock-based agriculture is prevalent. In 
the Upper Midwest, nonpoint source pollutants from both 
croplands and livestock operations have degraded many 
surface water resources. 
Since major portions of Wisconsin are in this cr�ical 
area, officials recognized years ago that fishable and 
swimmable water qualcy will not be reached in many lakes 
and streams unless an aggressive program for controlling 
urban and rural nonpoint sources is pursued. The degra­
daJion of smallmouth bass and trout fisheries, accelerated 
eutrophication of inland lakes, and impaired water quality 
of the nearshore waters of Lake Michigan are examples of 
the water quality problems that require the control of both 
point and nonpoint sources. Water resources such as 
these are vital to Wisconsin's economy because of their 
important recreational use. 
The Wisconsin legislature recognized this need and re­
sponded in 1978 by creating and funding the Wisconsin 
Nonpoint Source Water Pollution Abatement Program. 
The program was tailored to the nonpoint source needs in 
urban and rural areas of Wisconsin by incorporating as­
pects of various existing programs as well as devising new 
approaches. 
Overall responsibility for the Wisconsin nonpoint source 
control program is assigned to the Wisconsin Department 
of Natural Resources, which administers both resource 
management and environmental protection (including wa­
ter quality) programs. Cities, villages, and counties are 
assigned the responsibility for locai implementation in 
project areas. In rural areas, this framework is designed to 
maximize local agency contact with individual landowners 
and is based as much as possible on existing agencies 
and institutions. In urban areas, this framework is de­
signed to maximize city and village involvement. 
PROGRAM PURPOSE AND OBJECTIVES 
The basic purpose of the program is to systematically con­
trol nonpoint source pollution so surface water and ground 
water quality goals can be met within a reasonable time­
frame. The program is designed to deal with the varying 
nature of nonpoint sources throughout the State. This in­
cludes sediments from croplands, construction sites, 
streambanks and grazed woodlots, and nutrient loads 
from barnyard runoff, cropland erosion, manure spread on 
croplands, and runoff from city lawns and streets. 
The three major program objectives are: (1) to identify 
the most effective approach for achieving specific water 
quality objectives, and to provide adequate financial and 
technical assistance to landowners and operators to assist 
in installing of approved nonpoint source control prac­
tices; (2) to coordinate nonpoint source pollution control 
with other elements of the State's water quality program; 
and (3) to focus limited technical and financial resources 
in critical geographic areas. 
The· third objective warrants specific attention. Unlike 
many erosion control programs, the Wisconsin program 
(1) concentrates on entire hydrologic units rather than on 
random or political boundaries; (2) deals with all urban 
and rural categories of nonpoint sources rather than se­
lected categories; and (3) relies on systematic processes 
to identify, rank, and select cr�ical watersheds and por­
tions of watersheds to receive comprehensive attention. 
Single source management programs will achieve 
many onsite land management objectives and may 
achieve some pollution control. However, these programs 
often are of limited value in solving pollution problems 
arising in larger hydrologic units because of their scat­
tered installation. The Wisconsin program concentrates 
available funds for technical and educational support into 
selected hydrologic units where maximum comprehensive 
improvements in water quality can be achieved. 
This hydrologic unit approach, called the Priority Water­
shed Approach, allows all categories of urban and rural 
nonpoint sources within specific critical areas of a water­
shed to be identified and controlled through the installa· 
tion of management practices. Specific areas within a wa· 
tershed that contribute pollutants to lakes and streams are 
collectively called Priority Management Areas. 
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In addition to identifying problems and sources, the pr� 
ority watershed approach has proven an effective frame­
work for project implementation. Through Priority Water­
shed Projects, this approach concentrates available 
educational, financial and technical resources in those 
critical watersheds where maximum water quality benefits 
will result from investing money and personnel. To date, 
there are 26 Priority Watershed Projects in varying stages 
from project development to final implementation. Each 
project requires 1 year for identifying cr�ical problem ar­
eas, 3 years for landowner signup, and 5 more years for 
installing control practices. 
PRIORITY WATERSHED PROJECT 
OBJECTIVES AND CRITICAL SOURCE 
IDENTIFICATION 
Selection of a Priority Watershed Project is followed by an 
8- to 9-year planning and implementation process. An im­
plementation plan is prepared based on a detailed inven­
tory and assessment of critical source areas in the water­
shed and the project's water quality objectives. Generally, 
about 1 year is required to complete the assessment and 
prepare the plan. The Priority Watershed Plan consoli­
dates water quality and land use information so the spe­
cific causes and critical areas contributing to the water 
quality problem can be identified and the most practical 
means of controlling the pollution can be developed. The 
plan guides the Priority Watershed Project and details pro­
cedures and responsibilities to help local staff work more 
effective!}< It can also be important educationally by show­
ing the cause and effect relationship between land man­
agement and water quality. 
Central to each Priority Watershed Project are the water 
quality objectives identified for its lakes and streams. The 
determination of critical pollutants, significant sources, the 
level of desired nonpoint source pollutant load reduction, 
and the measurement of accomplishments are all based 
on these specific water quality objectives. In addition, the 
severity of water quality problems and the attainability of 
water quality objectives are primary factors in selecting 
projects. 
Pollutant impacts on water resources must be under­
stood to determine water quality objectives. The objec­
tives must be basetl on potential use. However, with objec­
tives related to nonpoint sources, the type of impairment 
rather than the numerical criteria commonly used for in­
stream standards is more important. Impairments such as 
degraded fish habitat caused by sedimentation of the bot­
tom substrate, which commonly occurs in many of Wis­
consin's trout streams, do not relate well to numerical 
standards. Identifying water quality problems and objec­
"tives in Wisconsin depends, to a large degree, on biologi­
cal and physical techniques that relate to the type of im­
pairment and use. Reliance on chemical parameters 
alone could easily result in many impaired uses being 
overlooked. Biological indicators often integrate fluctua­
tions in chemical parameters and retain an overall mea­
sure of water quality impacts for a long period of time. 
Identifying water quality objectives in this manner requires 
the efforts of aquatic biologists and fish managers. 
In Wisconsin, some of the water quality objectives iden­
tified for Priority Watershed Projects are: (1) protection of 
the nearshore waters of Lake Michigan, (2) rehabilitation 
of a warmwater fisher),\ (3) rehabilitation of a coldwater 
fishery such as the upgrading of a trout stream througi;L 
habttat improvement, (4) protection of a desired warmwa­
ter fisher),\ (5) protection of a desired coldwater fisher),\ (6) 
rehabilitation of an inland lake, and (7) protection of an 
inland lake. 
With the variety of dairy and cash crop farming and 
urban land uses in Wisconsin, water quality problems are 
seldom caused by a single type of nonpoint source. Thus, 
a categorical approach, one that deals just with one cate­
gory of sources, such as eroding croplands, will not be 
effective in controlling nonpoint source pollution. Con­
verse!),\ involving all landowners is inefficient and not cost 
effective because not all land management activities con­
tribute significantly to the water quality problems. 
A comprehensive assessment of all nonpoint sources is 
conducted prior to implementing a Priority Watershed 
Project. Barnyards, fields where manure is spread, erod­
ing streambanks, eroding croplands, construction sites, 
and existing urban areas are all inventoried. These inven­
tories enable more efficient use of time and money during 
implementation. For example, 25 to 50 barnyards can be 
inventoried in the time required to design and install barn­
yard runoff controls on one or two barnyards. Thus, sub­
stantial time and money are saved by not designing and 
installing practices for barnyards that might have been 
considered significant using less detailed or more subjec­
tive inventories. 
DEVELOPMENT OF IMPLEMENTATION 
STRATEGIES 
An equally important and potentially overlooked program 
aspect is design of the project and the detailed strategies 
for implementation. Currently, implementation strategies 
include detailed landowner contact lists based on the 
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results of watershed inventories. These lists are accompa­
nied by a preliminary assessment of the severity and ex­
tent of nonpoint sources for each operation on the lists. 
Project implementation strategies also identify and sched­
ule educational activities, outline fiscal management pro­
cedures, discuss preliminary project budgets, and esti­
mate staff needs. 
STATE BUDGET SUPPORT 
Wisconsin provides financial support in three major cate­
gories: (1) cost-share funds for landowners and municipal­
ities to install management practices; (2) aids for local 
governments to fund additional technical assistance, edu­
cation and information, and financial and project manage­
ment; and (3) administrative and planning funds for State 
administration and preparation of Priority Watershed 
Plans. 
Individual management practices are cost shared at 50 
to 70 percent of the installation cost. Higher cost-share 
rates are used for practices where the capital costs for 
installation are high and the ollsile water quality benefits 
exceed the landowner's onsite benefits. Since 1978, the 
State has appropriated over $23 million to implement the 
nonpoint source program. Over 80 percent of these funds 
have been used to help landowners install control prac­
tices. 
MANAGEMENT PRACTICE PACKAGE 
APPROACH 
Since effective management practices must operate as 
systems, the Wisconsin cost-share agreements must con­
tain all management practices necessary to control non­
point sources on each participating farm or municipality. 
The landowner or land manager may not limit participation 
to the practices most directly useful. This approach is simi­
lar to the Experimental Rural Clean Water Program, but is 
quite different from that of the traditional Agricultural Con­
servation Program. Many installed practices and non­
structural controls would not be applied without the sys­
tems package requirement. 
ACCOMPLISHMENT TRACKING 
Wisconsin's program also includes progress or accom­
plishment tracking. Accomplishment indicators have been 
used to some degree in all projects and are being used to 
a greater degree in new projects. The accomplishment 
indicators used: (1) relate directly to the water quality ob­
jectives and the pollutants causing the problems, (2) relate 
to the type and significance of the sources to be con­
trolled, so that pollutant load reductions can be calculated, 
(3) provide feedback to the implementing governmental 
unit so progress can be determined on a frequent basis, 
and (4) provide sufficient detail on the location and level of 
control to guide and interpret monitoring results. 
SUMMARY 
Although participation by landowners and operators is vol­
untary in this State funded program, substantial pollutant 
load reductions have been achieved in Priority Watershed 
Projects. However, no voluntary program will achieve the 
desired levels of control in all situations. In those cases, 
regulatory mechanisms must be considered. 
The elements of the Wisconsin program are designed to 
effectively and efficiently achieve water quality objectives 
impaired by nonpoint source ponutants. These program 
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PERSPECTIVES ON NONPOINT SOURCE POLLUTION 
eleJilents, afong with the experiences gained during the 
past 6 years, have resutted in a program structure that is 
well defined and adaptable to changing needs. Different 
areas have different needs and existing institutional struc-
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lures. Hdwever, the principles used as the foundation for 
the Wisconsin nonpoint source control program can be 
applied to developing effective programs to control a var� 
ety of ncinpoint source problems in any State. 
